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(54) METHOD OF FORMING METAL PLUG 

(57)Abstract: 

PURPOSE: To provide a metal plug in which leakage 
current is decreased by preventing chromium from 
entering silicon in the process for depositing titanium on a 
silicon using a source gas that contains chromium. 
CONSTITUTION: A method of forming a metal plug to 
lay an interconnection in a contact hole opened in a 
semiconductor layer comprises the steps of depositing a 
thin oxide 10 on the bottom of a contact hole 4; and 
depositing a group IVA metal 5, such as Ti, Zr or Hf, in * 
the contact hole by CVD to form an interconnection. 



.jr 9 * 









l 4/ 1 

. • • • - 1 

L _r A 




hffr»7/www1 0 inHI innit an in/PA 1 /rv»siilt/rfotfu1/main/u#A A AnS*al6n AdOAfi^ 1 A<;P1 



1/8 5? 



(i 9)[fifT@] a *a#i^it ( jp) 

(11)[^MM]ftlf]¥6-53165 
(43)[^B]¥fife6^(1994)2^25B 

(54)[f|^a>« ft]*$7u:^y<DM:fi& 

HOIL 21/28 301 R 9055-4M 

T 9055-4M 
A 9055-4M 

21/3205 

21/90 C 7514-4M 

[FI] 

HOIL 21/88 M 7514-4M 

[£H8fc]6 

(21) CHjJ||#-^3!|#lii¥4-201 332 

(22) [ttJK B ] ( 1 992) 7 £ 28 B 

(7D[miiA3 

[ISISlJ#-t3000002185 

[ft « fM V-H*iC£tt 

[ttRjTXIigm]mjtli5Q D D)IIEdbQ B B JI|6Ta7S35# 
(72)[fgBJ#] 

[ft«]t*« 

[ftRjfXligRfr]m«liip a B JHE^p 0 qJll6Ti7S35-§- V--^iC^ttW 

(72)(f§W#3 

[ft*]ft It* 

[ft^Xligfiff]m«lli5 n a pJIIE^bp c nJll6T@7#35^ V--^iC#ttW 
(74)[««A] 

[#H±] 

[ft«Xli*fl;3#|fi fl^t 



(57)[£&] 

[@ M] Ti*Si±izcvDJ4i=j:yci*^t?»«*x*ffl^riatt1--6Wi= % c\<os\~> 

r, *a>~ftifl)»jftxgH^®iA~cxi;M2A-'Ciz*-r «fcoi-» =i>$?h*-;u3(DigSfliz 



[^lftIft*0)$5!E] 

[11**1] ¥»{*l±lcMPLfca>*^h*-;utE«»ttat/4i;u^W©»ja*aic 



httnV/wwwf? inHI innit an in/Tnlrniitii/tiitpm^nt inHI 



onnQ/o/i/07 



2/8 ^-v 

^H*-;UrtlciVA&&JIviJ+MK£ii^^ 



[0001] 
[0002] 

*vcgy . coiMi3>^^h*-;n=Ai»a)Eiiitttat?aff4:LTi*. saicfcit^AKDst 
Mtt**ifflu=«aAi^/^$at*\x/^a«i:y*/<b^^3&<fftifccvD(<b^siffi[«fi) 

^l^oTAI«fcyjftaiit»tt**r4W(^>yX7 i >)S3>5r^h7| ? -yurt^#^tf^iB»fztt 
*T*t^»*SBLK(^>^h) -W CVD&*Sf36<£££<fiJJfJ£jh.-a*$o 
[0003]^©*5^SiSAIX/^^^^BLK-WCVD^a)t^^O^PHzX$fflt\^^|Cfc 

«»t^Wl=Srtjfi«0*Tttt8Wm^3>^^htttt^t,i/ya>||<bK$Ja5c-et* 

[ooo4]^^>ii % ^omitmt^ t J^>mtmizttL±j&^m^j^-i}m<wh^ym 

/Hx£^?i3Sip 691 ) 
[0006] 

5ftft**ftl=*ytt*»«r*Ct3^t^6*iTL^ 0 «^tfECR(*W^^ahn>*i«) 
^7XTCVDj*^|(^Dtt % M0CVD(W***l=J:4fc^ft««*)a^^<©*ttl=J:y 

[00073*ClTf««T?tt % ECR^X"7(Cd:orTiCI 4 <D#&£{git£«C<»:£*|fflLkTiCI 4 
+ H 2 *©ECR^WTCVDaJ=**Ti|*llt % TICI 4 +SiH 4 £&CVD&|Z«fc$TiSi 2 fifcHtf 

[0008]L^Uj:A<bCtlbCD^T-lis TiCI 4 7-X£fi|ELTl^fctf>s TiCI 4 ^(DCI^sfcl,* 

l£"Extended Abstracts of 1991 Inter-national Conference on Solid State Devices and 
Materials,Yokohama,1 991 ,pp2 10-21 2") „ 

[ooo^fliittf^sizTn-r^iCs si«j:yAM«i ±i::tetitJf 2£^j$u musio 2 «£y J£ 

^^l3»^LTtetftli2|Zjit-^^p>^h7h-;U4^^PLfc^±^<0^J^liTiCI 4 
+ H 2 ^^ECR^XTCVD^JCfcyTiSS^Jit-^i:. tetfe^20)Si^HCUZ^JP,n-C^Ent 



hftn7/www6 inHf l'nnit on in/Tnlrnntti/tiitprnrnt JrkHI 



3/8 *—*} 



[ooio]*sswii,c<D£5&si&tfcji(&;i^ 

[0011] 

£ttfc»t*»fttt10£#J*U:flL CVDaclC«ky3>^^h*-^3rtl=TiSi x . ZrSi x XliHfSi 
x <DIVA«g£B*,«J1Mh\ «*I*TISI X If 8£Jt?gLT, EM$tt&]£j&r4. 

[ooi3]£fc*&Ji[i s ±3iEa)MlA'-ciz^-r^;^ : 7^<7)Bii£^}iicfctNT, ±&0>iva]& 
[ooi4]Mi=*fc*^wi±. ±a©M4A~c(c*-r^;u^^©^i**^rctet^r, ±&a> 

IVAjJl*K->'J-9--fK«l*liTiSi x l8*JttCVDiil=d:y»^* 0 
[0015] 

tt*»rtLfcft,ca>±iavAj*^Rxi*ivA»4«^>j^H'K*cvD^jz*yrttt«t©^fc 
y.«K+i=ciic«k^-c»fi**ii=<^tt<bBi*ai<^fiELr*5<ctfzj:orsia)aiteia8L 

[001 6]*fcs lVA&£f|g|]*>Tu Zr&^Hf3&<SI|HbBa)iS5c1l6***f *0>fcO>fM!l 

3i-.fcyiHbMA<»5c&fcTWa^ 

[001 7]HI=*fc, IVAfltftJROfittH^atLTECR^X^CVDa. IVA&&Jgv'J1MKa) 
[0018] 

[S*fill]eiT*«WMfiiI*HiB*#!liLr»«llcKW«o Si£tt$<>:yj£&¥ 

[0019]^S£fi9J1 Za)<5lJl3*>L^[i,Til$ECR^X-7CVD^|C^y^RK-r-§>|Sgl3> 

_ 4^£&ALTffitfcJi2£^jrt& 0 ^LTZ(&&sio 2 H^ffe^lls^cvDji^iCcfcyiKitll 

[OO2O]^lCMBIC^^9[C > ^bl|l^ e feyr]>^^h^-^4(7)JSSefin*)ttt![§20±$|J 

i:m$3~5nmfi£G)s^sio 2 ^b^i ozMfittZo zomtskfttL-at* mximm^tm. 

£l0l/min, £1S;£|££850 o C > *a3IB#RS]£5~1 OmintLTf&fittSCttf-Ct&o 

[0021 ]*LTJI1Cl::^r«fc5l^ C<7)±£goT£®MlCIVA&&M<&mtrriJi5£CVD;£ 

f-£ytt$M"S. C(Dlg^TiCI 4 +H 2 ^IC^-SECR^XvCVDjilCtyii^SOnmigJg^Lr 

Jt«-T*o ECR^X-7CVD<D^^li. £420°C~540°C % WaWJ-£2. 8k 

W,TiCI 4 , H 2 ©aEa^-ttl-f tllOsccm, 50sccmtL, Ar0>3fcjl£43sccm£Ur, 

[0022] Si - SiJ^^(K)a)^^X^;u^— |J 76kcal/molT*fc y , Si -CiPaKD^X^U*— 
li77kcal/molT?fe^)/t*). iffiftUcck?!::. VLXG>?jmz&&M£irr\f$.mttW<DT\C\ 4 4><7> 

CIlc^oTT&Siffiffclf A<gg|z;t&£;h,TL£?o C*UC**L. Si-OWKDlg^x*;!,^— lil 
92kcal/mol£tfc&MSK, *f|BJH::<Mll£C<7)£?K$£&Si0 2 M£^&ff*fi)tLTfc<fc#K 

CllzJ;yTtl!lSijb<£:&S;h3Z£fc<$^^ 

So 

[OO23]^LTZ0^li2AlC^-rj:9lC,ECR^X-7CVD;ilzrTiNl6$Ji^J^!i7Onm 
£LT±IiMlcJ§MI1-* 0 Z(Dli^Sa;Ug^420 o C~540 o C. -7^?P;&/^-£2. 8kW<t 



httn7/www6 inrfl innit on in/TnVmi'tii/f iitpmrnt mHI 



I, • 



4/8 */ 

L.TiCI 4 , N 2 . H 2 , ArOT^SiEfi^tl^ tl1 0, 15, 50. 43sccmtL/=, 

[OO24]Z0^ % 2SPg(DT--;^ffoTM2B|Z^^ e k3l^=I>^^^-;U4(7)IiS|5lzrTi<t 
TtfeSiftifc!£Si0 2 $4bJg£ftLTJ5l££-t!\ TiSi x (^$>v'J-«M K)9 (D^'JiM K1 1 

fifcT&o ~£>*§a. $1 <DT--;HiAr#fflm^r'S«SJt^650°C. 30|MBKtI\ W.2CD7- 
-;u£N 2 cpT?900 0 C. 30tMflffofc 0 ^©£5(^2(07-— JUM3IIZ&M^Tg&£^A-t&;: 

tl=«koT3>^^h*— ;u4(DfflSSP&tf<ft«B3±(DTiliiifiib**i»3>^h*--;u4rta) 
[0025] ±aLfc«fc?i::Ti«a>ivAiJi£is«\ SiIfefl:fteMr$,t:ijt*MMbtt£*jftL 

tfX-ZZx-ttf. «*l**ttIJHAa)tBIBl3filS1*BB¥3--38823#^M^a % Xlt^BB3P4— 

[0026]^LrMlr.M2C(C^T*3l^J^«*BLK-W$CVD^|C < fcySa^^fiftLriEISJB 

7£»fifcU Mm&?y*mi2tZ. -(DMS. it&£#<tLTI*mtf*ig;SJg450 o c, E* 

1 x 1 0 4 Pa s WF 6 <D3fcg£95sccm, H 2 (D3SEfi$550sccm£Lfc, 



m 






|1&l>* 





E&Jl7«k£. *«IMJrt-*Ci:<j:<il«illlJtSWftCfclzJ:-DT, m&frZSkmzftSzttfX- 

±a<Di»X/^ftfrtUri*. RF«E*1000V, £l£SJ£200 0 C v Arfl>3ift£50scc 
rru EAO. 5Pa£LTfrl\ *fcTilBl 7(DX/N 0 «y^^tLtliDC4kW < 50°C, Ar 

*t1 OOsccitu J±*I0. 5Pa«tU Ml:iAIX/^$3Mt£gfiiSg480 0 C~500 o C, Ar9Mfc£l 
OOsccnris E2jO. 5Pa£LTfi-3fc„ 

C0028]Z©«fe?(C, □>*^h*-^4WZSi0 2 mbHlO**<»|jtLfc* % TiSECR^W7 

CVD^lcJ:y»«t*^i(c<feoT,#tt4:a>^h^-jU4rtlcfc^T*A»3S«*tt*t, 

[0029]^«5flj2#l^ **WI=«l:*1l6©lltt(W*H4A-C$#IHLTBttWr*. CO)0>J|zfc^ 

_ C0030]5feri4AI=*r<fc9lC» Si«£iM&*ttl ±t»IWl2* »*Lfclft, H<Si0 2 «<Z) 
*&$£l3£ff2jjjtl/Cs0. 4#m~0. 6/imgjg©$afc:]>$9h*— JU4£:7*MJV^"7-f§? 

fcl/Ctt, 0J*l*8£3iES£lOI/miru g&;Elf $850°C, &3B#fH)£5~10min<tl/tff2fi£ 
[0031]tLTZ<t>^.M4B[^1-J:aiC. ^ffittiaVAflsfcB^'JIMKamtfriSi,, Jf 8 

Tici 4 +siH 4 m®cvDmz&immm?z> 0 zotz. t,s\ x &m»jttmj&tC % HP*>si 

<DT\\Zttt&&mi£Z2. 0*U/]\*t^1. 0-1. 8©«$Ui1. 8fiJt£UJf;fS&{4^:LT(i.g 

&S££500 o ClU±<Dmi£700 0 C*lj£<!:U SiH 4 0>TiCI 4 &3lESJ£SiH 4 /TiCI 4 £5 

~10£Lfc o 

[0032]®^C<7>J:5l^> , J=i>S«:±IH3TiSi x XhUX^Wl^JT'Sfr AlC 

Si'J^fcMdtfcU SiO)ffifiEJtxli2. 6MJS«!r$H-5)!)^ *f§BJ?l::fcl\TI3\ TiSi x <7>TJf <DSi 

o 2 BMtRi o£-t-#j§7ct$c£#-e£6£9i^ sija^cJt^i . 8*iitjaTi:T6 ; fca>'e&<&o 

<ztiz&% 0 ffii. TiSi x \tm*.l£ ECR:^XTCVD5£Kcfcyf£H-r£C<btT*£&o 



httnV/wwwn' inHI innit an in/Tnkuiihi/tiitPimrnt inHI 



5/8 *—*/ 



[0033]Z(DJ:9lCTiSi x £T l *)vTtm&tLX&mitz&ist)-*4£itt&Zt\Z&-oX&<tm-\ 

$&tmz % mmmi izn^xmrnuzmmiz. mi^mtmi o£ ^wf&Lx te<ztiz&? 
x. Tisi x j&m<Dffioc\\z&%sm%-&zw%\tz>ztwv£t> 0 

[0034]*-LTca)&NH 3 HHm*i^^TSte;g®900°c. 30TO<7)7--;U£fr5 o 

tt,TiSi x (x=1. 0-1. 8)tTikS\W&m2ttfS\0 2 Mtfe|>1 OSfrLTJSfcU E|4C^^ 

[oo36]fl, ±m(o^miz^xit^m^mo)mnm±iz^^^-)^Bii^m^iz'D 
- nmi5&tixt±ft<D&j;mzm'fczix%zttj:<. sg. Jx.feiix%tm.mzt$^xm*<D%. 

[0037] 

[nwotogit&tf^iz^ ^m^mz^tnt^ibs^ mmmf$.Uz&.T\x\tT\s\ x 

*/\V->vlCgtts WJ-tntiHDWfrZf^ZMmtZZttfX'ZZo ftlz. TiXI*TiSi x 
itZltfr$>Z£tfVZZ> 0 

[_0038]£f-, ^ICTiSi^J^fig-r^lS^^Ti'J^^iifi^fr^CtlCjzor, StUlcgg'fbllSig 

:*£i*TvUHMhMbrs;r£#T'#jg3>$*h«^ 



1 

3*fe!tJi 

4 3>$?h*— ;u 

5 Til 

6 TiNU 

10 mm 

1 1 *>U1MK 



[MlJ 



htttv/Avwwfi inHI innit no in/Tnlriwirii/tntPmrnt inHI 



9nno/nd/97 



7/8 



[H33 




CM4] 




B 




8 TiSTx 

3 swA?) 






' C 

t 


1 


'/in v-?- — 



httrv//um/u/£ mHI innit an m/TnVimtii/tMt^rnr*r»f ir»H1 



